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Brown, Jackie

From: Brown, Jackie

Sent; Tuescay. January 11, 2005 B:55 AM
To: trpdEhede. gov'

Ce: Baisley, Donna

Subjoct: ehfe BM13/04 report

Hi Terri- Just wanted to let you know thal in recently going thiough the subjoct report in more detall, it appears therc
may b= a miskake it the list of reports they say they reviewed- we are not awarc of a June 00 ORGS report - or
atleast ary il reports we don't have a report with this date- there is howsver an ORCS carpet report sampling
deme in Jan 01, Not a hig deal butb for the record should B corrected.

Alzo on page 19 last sentence -
We replaced wallbourd on all of those floors”™- EH&E was told this earlier but never comected report. 1tis definitely
inacourate information as it is presentend now.

“We replaced about 48 sF on floor 8, about 126 sf on floor 9. about 28 5f on floor 10 and wallboard in 3 iocations on
fluor 11, EHAE never comrecled their.

Thanks for your heip -

Jackie
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1.0 EXECUTIVE SUMMARY

Environmental tleath & Engineering, Inc. {EH&E} 1s pleased 1o provide a summary of the
investigative work completed by EH&E in respanse io occupant concems and walker
intrusion al 25 Sigaurney Street, Hartford, Connecticut EH&E participaled in a building
investigation led by the National Institule for Occupational Safety and Health {HIOSH).

The findings of the various parts of the investigation completed to date by ER&E are

described in this report.

EH&E reviewed a compilation of indoor anvironmental guality {IEQ) investigations and
remediation prograss reports provided by the Conneciicut Department of Public Works
(DPW); collected and analyzed fungal samples throughout the building; analyzed the
heating, ventilating, and air-conditioning  (HVAC) systems, and pyaluated  the
remediation and repairs to the huilding. In addition, EH&E administered a heaith

guestionnaire to occupants in June 2002, Each of these activities are summarnzed

below.

In an attempt lo understand IEQ condilions of the puilding prior to involvement by EH&E
and NJDSH EH&E obtained information frem the reports of previous investigations of
ke indoor environment, including thermal comfort and microbiclogical  agents.
Information on the location and type of remediation work completed in the building was
also obtained from the repotts. Carbon dioxide {CO,), temperature, relative humidity,
and airbome fungi were measured in various locations of nearly every floor of the
building, by several different investigators, on at least one occasion between
August 1998 and April 2001. In addilian to airborne fungi, carpet samples were collected
in 2000 and early EDU1 Overall, the measures were in the range of EHSE’s experience
with non-complaint office buildings and levels reparted for a randomized sample of non-
complaint office buildings that constitute the Building Assessment Survey and Evaluation

(BASE) study sponsored by the U.S. Environmental Protection Agency (EPA).

To assess if current fungal contamination is an issue in the building, air and surface
samples were collected from perimeter wall cavities, interior surfaces, and selected
accupied areas of the building in July 2002 and March 2003. The measured fungal levels

were examined for vanation related o areas of historic water intrusion and also for

Frvironmental and Mechanical System Assessmaonts, 23 Sigourney Slreet, Hanﬁ:urcl CT  August 13, 2004
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varabon amorng floars. sides af the building, and other spatial fea{ures. In add‘ltic;r_n,' the
resuits were compared to reference ranges of fungal levels reported for non-problem of
non-camplaint buitdings in the Uniteg States. The preliminary conclusion of this portich
af the investigation is that the results do nat indicate alevated levels of fungal spoves in

the air or on sUraces in the building at the tirne of sampling.

As part of the HVAC investigation, EH&E assessed the adequacy of outdgor air delivery
pressun’zatiﬂn ang exhaust airflow for the huilding in March 2003, E_H&E also inspected
the various mechanical rooms and air handling equipment. Overall, ER&E ohserved that
the HYAC systems were clean and well maintained. Recent cleaning of the air handling
gnits and upgrades to their filtration system appeared 10 reslore e systems to very
good condition. The aiflow and building pressuﬁzaﬁon measurements indicate that the

HWAC system was operating correctty at the ime of EH&E'S assessment.

EH&E also reviewed the original building envelope design and the repairs designed to
siiminate water incursions into the building. In general, the repair program appedrs

adequatc t0 prevent future building leaks.

To evaluate the prevalence of patential building related HIness, EH&E administered 2
health questionnaire developed Dy NIOSH to building occupants in.June 2002, A total of
248 individuals completed  the questionnaire that included information  on dactar-
diagnosed asthuna, as{hma Symploms, other puilding-related acthma symptoms, allergic
rhinitis  symiptoms, and non-specific building-related symptoms. The analysis of the

questiunnaire data is ongaing and will be the subject of future repors.

Erwironmental a_n'd_nute_cEﬁzﬁ;ﬁt?mﬁ%mﬁ&ﬁﬁ??g@%ﬁ?ﬁ Harttord, €T
Environmental Heaith & Fngingering, nc.. 140597
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2.0 SUMMARY OF HISTGRIC_AL BUILDING INVESTIGATIONS

21 SUMMARY

EH&E completed 3 review and intarpretation of ihe investigative work completed pror to
2002 in response o occupant concems and water infrusion at 25 Sigourney Streei,-
Hartford, Conneclicut. EH&E also reviewed a compilation of IEG investigations and
remediation progress reports provided by the DPW. EH&E obtained information from the
reporis on characteristics of the building IEQ, including  thermal comfoart and
microbiological agents. Information on lhe location and type of remediation work

completed in the building was also extracted from the reports,

CO,, tomperature, and refative humidity were measured in various locations of nearfy
every flaor of the buiiding, by several different investigators, on at least one occasion
between August 1996 and April 2001, CO, fevels were less than 900 parts per millian
(ppm), equivalent to approximalely 20 cubiﬁ feet per minute {cfm} per person of outdoor
air, indicating that an adequate amount of gutdoor air was delivered to the SpACes.
Temperature, relative humidily, and CO, were in the range of EH&E's expericnce with

non-complaint office buildings and that reparted in EPA’s BASE study. .2

Indoor and outdoor air concentrations of viable fungi or fungat spores were measured on
cight different occaéic:ns between Qctober 1996 and April 2001, Total culturable fungi
concenirations in indoor air were less than 200 colony-farming unils per cubic meter
{cfu/m™ and lovels of total fungi indoors were less than those in outdoor air. The types of
fungi in the Indoor and outdoor air samples were similar, typically Cladosporium andg
basidiospores that are mushroom-type spores. These levels of culturable fungi and

fungal spores are typical of office bufidings in the northeastern United States 2

Ludwig JF, Baker BJ, and McCarthy JF. 2002, Analysis of vertitalion rates for the BASE
study: assessment of measuremnent uncertainty and comparison with ASHRAE 62-1999. In:
Induor Air 2002: Procecdings of e 9% Intormational Confercnce on indoor Air Cluefity and
Climate Vol. 3. Levin H, ed. Santa Cruwr, CA: Indoor Afr 2002, pp.388-393.

2 Apte M, Fisk W, and Daisey J, 2000, Assaciations between indoor GO, concentrations and
sick building syndrome symptermns in U.S. office builldings: an analysis of the 1994 — 1996
BASE study data. fndoor Air 10:246-257 .

3 Sheltan BG, Kirkland KH, Flanders WD, and Morris GK. 2002, Profles of airbome Fungi in

bujldings and outdoor enviranments in the United States. Appf Environ Microbiol 68-1743-53.

-
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In 2000 and early 2001, fungal lading was measured in 20 surface dust samples as
part of a series of studies designed o answor speciiic questions about the potential for
mald growth in carpet that was repeatedly wet from water lcaks or cubicie partitions
stored outdoors prior to use inside the puilding. One dust sample from a repeatedly wet
area of carpet from the 17" Hoor had an elevated level of culturable fungi dominated by
Ulocladium. while the other “repeatedly wet' and “never wet" carpet samples both had
loadings and species distribution simitar ta that reporied  for non-complaint  office
butldings.* Culturable hacteria levels were approximaiely 100 times greater in samples
of “repeatedly wel” carpet than in samples of “never wel” carpet. Pseudormonas was the
rnost ahundant type of bacterium in the “repeatedly wet” carpet samples, while Bacilfus

and gram negative bacteria were predominant in samples of the “never wet’ carpct.

Although sewveral repair programs had been implemented over the years, the first major
construction activity retated to resoiution of waler intrusion began in 2000 with the repair
of roof copings and brick caulking. This work was repored to have stopped 85% of the
water intrusion associated with roof leaks.5 Further remedial action was a mixture of
cleaning, replacemecnt of carpet and wallboard, upgrades to the air handling systems,
and repaius to the building exterior. Garpet was replaced along the perimeter of
floors 16 — 19, as well a5 other lacations, on several occasions betweln fall 2000 and
fall 2003. Water-stained wallboard was replaced in one of mare locations aof all floors,

with the mast extensive wallboard replacements on floors 16 — 19,

Ventilalion duciwork on the 17" tloor of the building was inspected and cleaned in 2001,
Also in 2001, exhaust fans were cleaned thraughout the buiiding and stained wallpaper

was removed from bafhrooms an certain floors. Higher efficiency filters were installed on

avery air handling unit in 2002.

Interim repairs began in 2004 and included cauiking around windows associated with
leaks during a heavy rain event, Permanent repairs on the building exteriar designed to
prevent water incursion began in April 2002, The schedule for the building envelopes

work was accelerated in October 2002. Building envelope repairs were completed an

4 Chag HS, Miton, DK, Schwartz J. Burge HA. 2002 Dusthorne tungi in karge office buildings.

Mycopathologia 154:53-1 06,
5 Connecticut Department of Public Warks, minutes of meeting on January 18, 2001

Environmental and Mermical Sy-stem P-ssessnﬁts, 25 Sigoumey Str?et.mrtfu?, T August 13, 2004
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floors 17, 18, and 19 by January 14, 2003, excep for fower than five locatized areas on
cach floor, located primarily at building corners. Complete replacement of the rool

system began in August 2003.

There was no evidence in the recards reviewed by EHAE that building matenals on

flaors 8, 9, 10, or 11 were damaged by water or replaced.

2.2 JINTRODUCTION

Construction of the 20-story building at 25 Sig;mrney Street, Hartford, CT and known
originally as the Xerox Cenire was completed in 1985 The huilding has a sieel
reinforced concrete structure with a brick fagade. Generally, the construction cross
section on the exterior wall, from inside out, is gypsum hoard on metal studs ar
chantiels, attached foc either reinforced concrete or concrete block; ngid insulation; air
space; and 4" of brick tace. There is substantial glass an the exteriar in aluminum
casings that abut the masonry. Twelve torraces that are accessible from inside the
building ring the 17" and 18" fluors. The 19" floor has thirteen balconies that are
primarily located at corners of the building and are accessible from permeter affices.

The 20" floor penthouse is approximately 40% of the area of a typical floor.

The State of Conneclicut assumed cantral of the building in the early 19390s. The intetior
space was reconfigured anc personnel from the Department af Sacial Services (DSS)
and Department of Revenue Services (DRS) were relocated to the building thereafter.

0SS units occupy foors 6 through 14, DRS parsonnel occupy floars 15 through 20.

The building has a history of water intrusion in certain areas that has conirbuted to 1EQ
and healih concerns expressed by the occupants. In response, the State of Connecticut
has responded to these concerns by investigating the guality of the indoor environment
in the building and addressing the water leaks through a series of renovation and
improvement projects. The purpose of this report is to summarize the investigative and

remediation work completed in response to occupant €oncerns and water intrusion.

Envirommental and Mechanical Systom Asscssrnen’ﬁ,' 25 Signumey Street, Hartford, CT  August 13, 2004
Ervimunmental Heaith & Enginecring, Ine., 11787 Fage & of 44
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2.3 APPROACH

EH&E reviewcd a compilatian of reparts and other communications about the building
written between 1996 and 2003 and provided to us by the DPWY {Table 2.1). These
documents include IEQ investigations conducted by the Connecticul Department of
Labior, the University of Connecticut Health Center, and others, as well as two

inspections of the huilding ventilation system, and the DPW newsletter distributed to

building cccupants and other interested parties.

EH&E obtained inf

including thermal comfort and microbiclogical agents.

armation from the reports on characteristics of the building

Tabie 2.1 Documents Regarding Inspections Provided to VHAE and Reviewed for this Report

. ' Reporting Organization | Ty'pe 1 " Date __ , |

‘{’_' Wings Tesling & Balancing. Inc. __ " Mechanicat " February 1996 £ 1l

- Copoecticut Deparmenteflabor. H,JED--mmM . Ostoberd896e- | ¥
Cormectiout Department of Labor 1 e | DEL.EfTIbL.r 1958
Mystic Air Quality Consultants, Inc. IEQ I ﬂtubt,r @ ]
“Canneclicut Department of Labor . 1ECL | Jenuary 2000 |
UHIVEFbItLCGI'IHPC’EEGUt e A Eq_ _February 2000 _ |
H.L. Turner Lirgup _ R R =" A | March2000
| Ocoupational Risk Control Semws | _EQ | duneZ000
_Dc:r_.upatmnal Risk Cuntrol Services EG __ Movember 2000
Occupational Risk Control Services | Y __ December 2000
Cecupatianal Risk Gontrol Services IEQ CJanuary 2001
Oceupational Risk Control Services ' |ECY _ hprit200
Conneoticut Department af Labar ' o EQ | Aprl2001 )
_Lichini, Milfort, Goodall & Associses, Ine. __ Mechanical May 2001 ]
_f'ur Technolegies, Inc. _ ___ Boroscope | ~ September 2002 |
IEC indaor environmental quality
| . — == — =

1ECY,

Infarmation an the location and

type of remediation work completed in the building was also extracted from the reports.

2.4 INDCOR ENVIRONMENTAL QUALITY

Results of the historical IEQ investigations are summarized in Table 2.2, A descnption of

the investigations and their findings are presented in the following sections.

Erwirgnmental ancd Mechanical Svslcm Assi ssments. 2%9&@103; EtrcEHarLfordE{'
Ervirommental Heatth & Engineering, Ine., 11767

August 13, 2004
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2.4 yentilation and Thermal Comfort

CO., temperature, and relative humidity wefre measured by various investigations at
various locatians of nearly every floor of the building on at least one occasion hetweern
August 1996 and April 20071, C0., levels were iess than 900 ppm. gquivalent to
approximately 20 cim of cutdoor air delivery per person. The one exception is that CO»
concentrations In & carmpuier anit in December 1098 were in the range of 1,700 ppim.
However, the accuracy of those measuraments is in dJoubt because outdoar levels of

G were reporied to be &00 pprm- —clearly an inaccurate value in cormparison 0 global

autdoor air CO» determinations {approximately 350 ppm)-

2.42 Fungal Material

indoor air concentrations of viaple fungi or fungal spores wore measured in More than
100 lacations distributed over 13 Aoars of the building petwesn Cctober 1996 and
April 2001, On each occasian, at least onc corresponding outdoor air sample was also
collected. As shown in Figure 5 4. total culturabie NG concentrations in indoor aif were
less than 200 cfurm® and levels of tolal fungi indoors were less than thase n outdoor air.

The types of fungi in the indoor and outdoor oir samples Wwere similar, typically

Cladosperium and basidiospores.

EWEI‘I‘E mal and Hcrzaﬁm?S?&t;‘!_AsEEEﬂEts, 25'_SignEne_‘j Ere_etﬁﬁorg E‘I_
Environmental Heakh & Engineering, Inc., 11767
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Figure 24 Minimom and Wepimuen Adrbarne Fungal Concentrations Measured during Eight
Monitoring Periods 2t 25 Sigourney Street, Hartford, CT

1n 2000 and early 2001, fungal leading was measured in 20 surface dust samples as &

part of studies desighed [0 answer specific questions about the pntenﬁa] for mold growtt

in carpet that was repeatedly wet from waler ieaks of cubicle partitions siored outdoors

prior 10 use inside the building. One sample from 2 repeatedly wet area of carpet had
I

410,000,000 eolany-farming units per gram {cfufg) of culturable fungi, while the

remaining repeatedly wet and never wet carpet samples had loadings less than

50,000 cfufg. Concentrations in floor dust on the order of 250,000 cfuig and as high as

approximately 107 cfuig have been reported  for non-complaint  office buildings.®

Ulocladium, a fungus that has high moisture requirements, daminated the carpet sample

with the highest loading. Surface dust collected from cubicle partitions formetly stored 10

the outdoor parking garage and later deployed an the 14™ floor had fungal loading of

i Chao HS. Milten, DK, Schwartz J, Burie HA. 2002 . Dusthorme fungi in large office buildings.

Mycopath ofegiz 1 R4-93-108.
ey Streat, Hartford. o Pugust13, 2004
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approdmately 5.000,000 ciuly compared o 20,000 cfufg in the surface dust of 19" foor

cubicle partitions that were ot larmerty stored in the garage.

2.43 Bacteria

In early 2001, culturable bacteria in threc repeatedly wet carpet samples ranged from
1,100,000 — 44.000,000 cfufg {mean 11,000,000 efufy), compared to 18,000 -
198,000 cfu/g (mean 60,000 cfusg) far three never wet carpet samples. Pseudomonas
was the most abundant type of bacterium in the repeatedly wet carpet samples, while

Bacities and gram negative bacteria were predominant in samptes of the naver wel

carpet.

244 Mites

The presence of miles inside the building was characterized qualitatively bascd upan
carpet and chair dust samples obtainad in Januvary 2000, The investigaltors concluded

that active mite infestatian was not evident.

245 Individual Reports

Twelve of the reports provided tQ EH&E described investigations of IEQ in the building
that took place between Fall 1996 and Spring 2001.7 Each of these reports 1S

summarized in the remainder of this section.

In response 10 a request by a2 safety officer of the DSS, the Cannechicut Department of
Labor, Ocecupational ngély and Health Administration (CTQSHA) conducted a survey of
the ninth floor of the building in August and Sentember 19968 The supplﬁ of qutdoor air
appeared to be adequalke, 85 avidenced by shert-term cancentrations of CO: that were
generally less fnan 800 ppm, although levels in a cﬂrﬁputer gperations cenler were
sfightly less than 1.000 ppm.® Concentrations of a suite of volatile organic compounds

fwCs), czone, and nitrogen dioxide were jess than the method detection hmit {not

T Follow-on investigations wore conducted by the National Institute for Occupational Safaty and
Health and EH&E after that pericd and are described in ather reports. .

8 Connecticut Department af Labar. Consultation Report for State of CT Department af Saci!
Sarvices, 25 Sigourney Street, Hartfard, CT 06108, January 24, 19497,

8 QOutdoor levels of GO, were reported ba be 437 ppm, sugoesting inaccurate cafibration of the
O, momtor, although local levels can be that high if sources are nearky.

frmnmea anﬁ Mec@iﬁl‘sy_stnrn ﬁssesﬁerﬁ 2? %Eﬂﬁt@t,ﬁarﬁnﬂ,—c F_ EQE 1 ﬁrﬁ
Erwircnmentl Hoalith & Enginesring, nc.. 1176 f Page 11 of 44
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specified in the report). Indoar air concenirations af tatal cullurable fungi taken an
August 26, 1906 were less than 35 cfufm’, cotnpared [0 467 cfufm’ (primarily

Claduspornium) i the corresponding qutdcar air sample.

o1 Two years later in December 15958, CTOSHA evaluated thermal comfort ang maoid
exposure on tne 17" Roor of he building ! cancentrations of €0, ranged from 1,312 10
4 Y00 ppm INdoors, although the validity of these measuraments is questiunahle
because outdoor CO7 levels were reported 10 be 604 ppm. Cutturable fungi in indoor air
ranged from less tt;ahn 12 1o 198 cfufm® among nine locatons on the 17" flgor in
comparison to 222 cfuim® outdoors. Cladosponum and Aspergilus sSpecies were the

predominant fungi present In the indoor and ouldaor air samples.

o

The ninth floor was the subject of an JEG survey agafn in August 1999.11 The results of
this survey were similar to those from threa yoars befare in 1496. specifically, WOO
levels were 853 than the method detection limit, CO; concentrations Were jess than
800 ppm, and cullurable fungi indoors (107 to 607 cfufm® among eight locations) were
less than the corresponding levels in outdoor air (607 and 750 cfufm’}). Predominant

fungiin both indoor and qutdgor air were Poniciflivm, ﬂspe;g;’ﬂus, Fusariun, and yeasts.

in January 2000, CTOSHA investigated two DRS areas on the 17" figor and a
warkstation on the 14" floor repuited to be locations of recurrent water leaks for several
years.'? Temperature, ‘relative humidity, and CO; levels indicated adequate thermal
control and ventilation of the spaces. roncentrations of tolal fungi were less than 32 __
cfu/m?® in the indoor 1ocations, compared o 140 cium® in outdoar air. A unigue feature of
this study was the ch?raclerization of “moid rnites;“ and rmite fecal material in samples of
chair and fioor dust. Two 1o lhree of the thirteen dust samples were reported to contain,
_TK.,r"noId rmites. CTOSHA reporied that a “great deal” of mite fecal matetial was present in
one chair dust sample. The amaount af dusl mite material in the samples apparently was

not quantificd. CTOSHA concluded that active mitg infestation was not evident.

---------- -

/10 Connocticut Department of Labor. Consultation Heport for State of CT Department of Social
_ Services, 25 Sigouney Gireet, Hartford, CT 05106, December 1998,
S mystic Air Cuality Consultants, Inc. Limited and dirzcted indoar air quality survey, Preparad
_ for Tunxis Management, Movember 2, 15999,
/12 Connecticut Depantment of 1.abor, Consultation Report for Sate of ©T Department of
Revenue SCrvices. 25 Sigourney sireet, Hartford, GT 08106, January 12, 2008,

_Enﬁro?m:rﬁ] Eﬁﬁ‘:hmra 5
Enwirgnmerital 1 health & Enginesnng, e, 1787

System Ansessments, 25 SEnErErEtre_et,_nEﬁu_ru,_c:T_ ~August 13, 2004
Page 12 of 44

ar



q

e T

i

The University of Connecticul Health Genter conducted four walkthrough Surveys of the
puiiding between December 1999 and Fehruary 2000.13 Temperature and relative
humidity ranged from 72 to 77 degrees Fahrenheit (°F) and 10% o 25%, respectively.
CO; levels were less than 900 ppm. The nspeciors noted water stalning, water darmage,

nd possible moid on areas of he 17" floot. H ‘
i
1

lz 10 January 2000, the H.L. Turner Group measured fungal concenirations within the
cavity of exterior walls adjacent to locations of visible mald grc:wth_"’f Spore counts i
wall cavity air werc as high &5 200,000 spores per cubic meter [ﬁpuresfma} and
consisted primarily of Ponicittium/Aspergilfus types. Buildiﬁg pressure measurements -
indicated that wall cavities in those localions were positively pressurized wilh respect 10 "y
the_occupied' space under certain condiions. A wvisual i__r_gape::t_inn of water intrusion o
floars 17 twrough 10 documented evidance of leaks all along the inside of the exterior

walls, especially near terraces and windows. The Turner Group recommended that

action be kaken to stop all known water leaks and to eliminate mold saurces within the

walls of the 17%, 18" and 19" floars.

~7 A small study was campleted in Jung 2000 to test whether. (1) carpet repeatedly wetted

by water intrusion had higher levels of fungi and nacteria than carpet that was not known
pver 1o be wet and (2} carpet that is cleaned and dried within 24 hours of being wetted
by a waler leak has lower levels of fungi and hactetia than wet carpet that is net cleaned
- and dried ¥ Fungi and bactena concentrakions measured in dust collected from three

carpet sarnples did nat support either of the tWO hypotheses.

',':* Dccupatiunal Risk Control Services evaluated yentilatiorn, thermal cemforl, and airboime

fungi on seven floors of the building in Novermber 2000.18 indoor concentrations of GO
were less than 900 ppm, termperature ranged fram 71 to 75 °F, and relative humidity

ranged from 23% 1o 109%,. Airborne fungal Spore concentrations on the g", 16", 17", and

13 University of Coannecticut Health Center, indusiral hygiena repot t, Submited to Siate of
Connecticut workers' Compensation Commission, February 16, 2000.

14 | L. Tumer Group, initial val Cayity Evaluation 17" 18", 19" Floors, Submitted to Tunxis
Management Comaany, April 25, 2000.

15 Qogupational Risk Conlrol Services, Report far Carpst Sampling, submitted to Tunxis
Aanagement, June 15, 20040.

16 Occupational Risk contral Services, Report for Fungal Air Sampling, Submitted to Tunxis
Managesnent, Movember 3, 2000.

E nvirnmeankal and Mechanical System rasessonis, 29 Sigaurney Street, | tartford, GT August 13, 2004
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19" floors wore between 389 and 244 spores/m’, compared o approximately
16,000 sporesim” outdoors. Airborne cultwrable fungi on foors 5, 6, 14, 17, 18, and 19
were less than 28 cfufrns, whereas the concurrent concenlrations in outdoar air were

136 and 228 cfuim®. Cladusponim and basidiospares dominated both the indoor and

qutdoar air spare and culturable fungi samples.

In December 2000, a study was conducted to examine whether surface dust on cubicle
partition panels formerly stored in the parking garage of the building had different levels
of fungi than panels that were not stored in the parking garage 1’ Culturahle fungi Ipvels
in dust from three panels on the 14" floor and formerly stored in the garage ranged from
3,000,000 to 7.800,000 cfufg and were exclusively Cladosporitim. Concentrations from
13,000 to 34,000 ciufg were found on thres pansels from the 19 floor that were not
formerly stored in the gargge. Cladosporim, Rhodotonta, and Pithomyoes were the:

predominant melds on the partifions from the 1g™ fioor. All cubicle partitions on DRS

flogrs werc cleaned in March 2001.

- . _ :
Carpel in areas obtained from the 17" figor known to be repeatedly wet from water leaks

were analyzed for viable fungi and bacteria and the levels were compared to fungal and
bacterial loading in carpet from the 5" and 17T floars known to have never been wet.!d
Tatal culturable fungi in four samples from repeatedly wet carpet ranged fram 5,800 ta
22 000 cfu/g, while one sample from repeatedly wet carpet had fungal oading of
410,000 cfufg. In comparison, fungal loading in samples from never wet carpet ranged
from 4,700 to 59 000 cfufg. Yeasts, Cladosporiunt, and Pfoifa were the most abundant
iypes of fungi present in boin repeatedly wel and dry carpets, except for the
predominance of Ulacladivm n the repeatedly wel carpet with thc highest total fung!
loading. Culturable bacteria in repeatedly wet carpet samples ranged from 1,100,000 to
44,000,000 cfufg {mean 14,000,000 cfulgl, compared 1o 48,000 o 198,000 ciufg {mean
60,000 ciu/g) for never wet capet samples. Pseudormonas was the most abundant type

of bacterium in the repeatedly wet carpet samples, while Bacilus and gram negative

bactera were predominant in samples of the never wet carpet.

17 Qecupational Risk Control Services, Report far Vacuurm Dust Samptng of Fabric Coverad
Partition Panets. s ubmitted to Tuoxs Kanagement, February 28, 2001.

15 Decupational Rise Control Services, Report far Carpet Sampling. Submitted to Tuaxis
Management, February 26, 2601,

nd ﬁﬁﬁ'%sﬁmﬁss?ssﬁ:E.E—as—igzﬁmﬁﬁnﬁ Taor GT August 13, 2004
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In Aprit 2001, environmentai sampling was conducted to determine whether elevated

b g e R ,..;_‘}ﬁ

areas occupied by symptomatic indidduals on floors 6

levials of fungi were present in

and 14 through 1299 CO. concentrations were less than 300 ppm, relative humidity

ranged from 18% to 27%, and [emperature was between 72 and B0 °F. Cancentrations

were less than 14 cfufm® in each of the 35 samples

of airborne total culturable fungi
indoors. Total culturable fungi levels outdoors were 43 and 121 cfufm®.

collected
Borascopic inspections of 278 wall cavity locations on 14 floors of the building were 3
conducted in September and Oclober of 200276 Conditions within the walls were -
classified as: (1) water staining. (2} rust or carrosion, or (3) spotting which could be rTH
maid. Rust was observed at least once on the g™ g" 17" and 18" floors. Moild was ' "*éi
observed primarily on the 16" and 18™ flogrs, and water staining was observed on nearly éﬁ
all floors, although the majerity of stains were observed on the: 1_8"‘ floor. &J
i

246 Significance of Historical Data

The informalion presented in the reports of previous investigations indicates that the

y Street since 1986 was in the range of temperature,

pical of ERH&E's experience with non-

indoor enviranment of 25 Sigourne
relative humidity, and delivery of guldoor air ty
complaint office buildings and consistent with that found in EPA's BASE study.

Airborne fungal levels also were in the range of EH&E's experience with non-comgpiaint

s. Thus, the historical information does not provide empirical evidence of
the building despite the prevalence of

building
elevated airborne concentrations af fungi inside

documented water leaks on the 17" 18" and 19" floors and elevated fungal levels in

wall cavities associated with areas of visible maold. However, it is possible that fung

resulting from water damage in wall cavities could cause sporadic localized exposures to

fungal material in air, if the material was transported during building repairs ar through a ;

pressure differential between the wall cavity and eccupied space. S

The fungal measurements in surface samples could be interpreted as an indication that ol

chronically wet carpets contain clevated levels of fungi that have high rmoisture BT

1% Qecupational Risk Centrol Senvices, Report for Cultureable Fungal Samgpling, Submitted to

Tunxis Management, April 26. 2001, :
2 Ajr Technologics Inc., Northfard, CT reports. o

5 Sigoumey Strect, Hartiord, ©T  August 15 2004

Ervironmental and Mechanical Systean Agsesgsmonts, 2
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requirements. However, the same data also suggest that such growth was limited to
isalated localions because fungal loading in all bt one of the chranically wet carpet
samples was in the range reporied for non complaint office huildings.2! Surface dust
collecied from cubicle partitions formerly stored in the outdoor parking garage and iater
denloyed on the 14% floor had fungal loadings approximately 100 times greater than
partitions that were: not formerly stored in the garage. However, the significance: of the
cubicle partition data is Himited by the small sumgple size (six samples in total and limited
patential far maisture to suppart fungal growth on panels refacated from the garage o

indoors.

Chronically wet carpat contained iovels of culturable bactena that were approximately
100 titmes greater than never wet carpet. Bacteria populations in both chronically wet

and dry carpets were dominated by gram negative bactena, FPssudomonas and Bacilus

_spp., respectively. These opportunistic pathogens can cause infections in individuals

with severely compromiscd immune systems of open wounds: howover, these bacteria
almast never infect uncompromised persons. = Gram negative bacteria are Ubiquitous in
nature and these areas could be a source of hackground leveis of endotoxin. Although
no reports were available that documented airbome or surface levels af endotoxin in the
puilding, it is unlikely that the isolated areas of clevated bacterial growth neated would

present a significant environmental exposure to occupants of the building.

25 REMEDIATION

According to the records reviewed by EFHI&E 23 the first major construction activity related
to water intrusion began in 2000 (Table 2.3). The repair of reof copings and briclk
caulking compleled tr:retween March 2000 and Novernber 2000 reportedly stopped 85%
of the water intrusion associated with roof icaks. 24 Water-stained wallboard along the
parimeter of floors 17 - 19 was replaced between September and October 2000, In

December 2000, water-stained wallboard in zone 7 of the 16t floor was also replaced.

21 Chao HS, Milton, DK, Schwartz J, Burge HA. 2002, Dusthome fungi in large olfice buildings.
Mycopathofogia 54:93-106.

22 Taortara GJ, Funke BR, Case GL. 1998, Mivrobiofogy: afl introduction. Menlo Park, GA
BenjaminfCummings.

3 25 Sigourney Street
of Public Waorks,

2 Connecticut Department of Public Warks, minutes of mesting on January 19, 2001,

Progress Report [ssues #1 through #37, preparad by the Departrnent

Erwironmentsl and Mechanical System Assessments, 25 Sigowmey Steect, Hartfore, T August 13, 2004
Environmental Health & Engincaring. Inc., 1 1767 Pago 16 of 44
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Remedial action carmpleted in 2001 was a mixture of cleaning, replacement of carpet
and wallboard. upgrades to the air handling systems, and repairs to the building exterior.
The dustwork on floors 8 and 14 through 19 was inspected and filters were replaced.
The cubicle partitions on floors 17 through 19 were vacuumed. The carpet on each floor
aof the building was cleaned. Water-stained wallboard or carpat was replaced on floors 3,
17, 18, and 19. Exhaust fans wers cleaned in bathrooms throughout the building and
stained wallpaper was removed from bathrooms in cortain flears. Finally, intesirm repairs,
including caulking, began around windows associated with leaks during a heavy rain

event in March 2001,

In early 2002, high efficiency air filters were repartedly installed in each flear of the
building. Walsr-stained carpet was replaced on the 17", 18", and 19" floors. Walur-
stained wallboard on the 5", 17", and 18" floors was reglaced as well. Wallpaper and
underlying mold was rermoved frarm bathrooms on the 14" and 15" floor. Permanent
repairs on the building extenicr designed to prevent water incursion began in April 2002

The schedule for the building envelope work was accelcrated in October 2002.

Building envelope repairs were completed on floors 17, 18, and 18 by January 14, 2003,
except for fewsr than five localized areas on each loor, located primarily at building
corners. Watar-darmaged shectrock was replaced on floors 17 and 19 in February 2003

and on floors 16 and 18 in August 2003. Complele repiacement of the roof system

began in August 2003.

There was no evidence in the records roviewed by EH&E that tuilding materials on

fltoors, 8, 9,10, or !'1 were damaged by water or replaced.
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30 PRELIMINARY ANALYSES OF FUNGAL SAMPLES
_COLLECTED _ _ -

3t SUMMARY

EM&E collected samptes in July 2002 and March 2003 to characterize fungal conditions
in peimeter wall cavilies, interior suraces, and the indoor air of selected areas in the
building. The results indicated that, overall, the indoor spore concentrations on all floors
of the building were low and in the range ohserved in nan-complaint buildings. For
example, the measured indoor total spore concenirations were similar 1o leveis
measured by EH&E, for the EPA in its BASE study of buildings located throughout the
United Stales. Wall cavity sampling conducted in July 2002 and March 2003 suggest
that conditions in the wall cavities refated to possible reservoirs of fungal growth had not
changed substantially betwecn the two time perinds. Resuits of the 288 surface samples
obtained in March 2003 suggested that high levels of arborne fungal spores had not
begn prasent in the selected floors since the most racent cleaning of these surfaces.
Water stains on floors, walls, eeilings, and windows were not sssociated with total spore
concentrations in the wall cavities on an individual sample basis or floor basis. In
addition, visual evidence of water dan;aage was not more likely in locations identified by
the architectural consuliant for remediation in 2000. The preliminary conclusions of the
July 2002 and Ma_rc:h 2003 samhling protocot are that the results do net indicate

elevated levels of fungal spores in the air or on surfaces in the occupant spaces.

3.2 BACKGROUND AND METHODS

EHAE collected samples in July 2002 and March 2003 to characterize fungal conditions

in exterior wall cavities, interior surfaces, and the indoor air of selected areas in the

building.

The sampiing protocol was designed lo address the following wo guestions regarding

the presence of fungal materials in the building:

. s there evidence for current fungal growth in the buitding”?

« Is there evidence for historical fungal growth in the building?

E_rv.ri_ru:mmr:.ntal and Mechanical Syslemn Asspssments, 23 Egouﬁ‘f Slreet, Hartfurd. CT August 1EUH
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The fungal sampling conducted by FH&E in July 2002 included collection of air samples
for fungal spores from the exterior wall cavities an all occupied floors in the buiiding
using the wallChek™ sampling system. Each wall cavity sample was collected for five
minutes using @ sampiing pump controlied by a timer and attached 0 an Air-O-Cell
cassette. Approximately 30 samples were collected on each of the occupicd flaors;
fewer samples were collected an floors & and 20 due to the smaller occupied areas an
these two floors. Alse in July 2002, visual inspections far maold growth and water damage
on interior ceilings, walls, and floors were conducled on all occupied floors in the
building. Inn addition to the sampling in July 2002, boroscope inspections were conducted
in Septermber and Oclober 2002 at 278 locations an 14 floors of the building. A
horoscope allows Ehe investigator to identify water staining, rust or r;urrm_sinn, or spotting

which could be mold inside the walls.

The protocal implemented for the March 2003 evaluation was more extensive than the
July 2002 prolocol. |t was conducted on seven floors of the building that w were selected
as representalive of fluors from both the 0SS and the DRS. The protacol repeated the
sampling of the exterior wall cavities using the wallChek® sampler; however, the
samples were collected under two different conditions. Air samples were first callected
under the quiescent conditions uscd in the July 2002 evaluation and then collected after
the wall had been perturbed using a calibrated wall punch device. The chjective af this
periurbation sampling was to determine whether or not there were reservoirs of fungal
growth within the wall cavities that cauld be detected only by perturbing the walls,
Samples were collected from approximately half of the original July 2002 WallChek®

sampling sites on each floor.

The March 2003 protocol also inciuded collection of sampies for airbome fungal spores
in the occupant spaces and on surfaces in the occupant spaces. Air samples for fungai
sSpores wore callected every two hours during an eight-hour workday. Each sample was
collectad for five minutes using a sampling pump controlled by a timer and attached to
an Air-O-Cell® cassette. A spore sampling station was also located on the roof af the
building to obtain outdoor data for comparison ta the indoor raesults. Tape samples were
also collected from selected surfaces in the occupied spaces so that fungal components
in surface dust could be identified by light microscopy. A primary focus of this sampling

approach was to identify fungal materials thal could be causes af contact dermatitis that

Envirenmental and Mechanicai Systemn Assessments, 25 Sigournay Street, Hartford. GF August13, 2004
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had been reported by building occupants. Sites selected for sampling included areas
that received minimal housckeeping, such as tops of filing cabinets and behind

computers, and were fikely reservairs of materiat accumulated over an extended pericd

of imaz.

33 RESULTS

Figure 3.1 presents the median values for measurements of total airborne fungal spares
for samples collected at four time points during the day fram the seven floors of the
tilding and from two outdgor locations, the roof and the mezzanine located next to the
safeteria on the fifth Noor, in March 2003, The results are reported as spares/m” of air;

lhe errur bars represent the 75" percentiles for the data.
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Figure 3.1 Rhedian Total Spore Concentrations by Flaar—hlarch 2003

The results indicated that, overall, the indoor spore concentralions on all floars of the.
building were low and in the range abserved in non-complaint buildings. Indoar

concentrations were less than 20% of the values for cotresponding  outdoor

Trwircnmental and Mechanical System Assessments, 25 Sigoumey Slreet, Hartford, CT ﬁ.ugust 13, 2004
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concentrations, except an the sixth floor. Possible reasons for the elevated level an the
sixth flaor have not yet been determined. Fhe types of spores identified in the indoar
samples were the same as those identified in the outdoor sampies, which indicated that
nc unusual sources of fungal growth were present in the indoor environment. The
identified spore  types primarily included Penicifium/Aspergitius, Cladosporium,
hasidiospores, and ather small brown lypes of spores. Al of these spore types arc
commonly found in air samples collected from indoar and ouidcor environments. Asg
shown in Figure 3.1, the measured indoor fotal spore concentrations were similar to
levels measured by EH&E for the EPA in ils BASE study of buildings located throughaut
the United States.

Figure 3.2 presents a summary of data from wallChek® samples collected in March
2003 by EH&E following perturbation of the wall. Data presented by lhe Tumer Graup
fram a wall cavity evaluation compleled in 2000 are also shown in the charl 23 The wall
cavity samples from the Turner Group were collected adjacent to areas of visible mold
growth and were aiso collected following wall perturbation. The data in this figure are

reported as total spores/im® of air and ploited on a logarithmic scale.

25 Turner Building Science, LLC. 2000. fAQ Evaluatior:: Initial Wall Cauity Eviluation 17" 18",
and 19" Floors. Danville, Verment: Turner Buiding Science, LLC.
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Figure 3.2 wall Cavily Sampies—Rarch 2000 and July 2002

The Tumer Group collected their samples from a series of heights at each sampling
lacation to evaluate the spatial extent of potential fungal growth inside the wall cavity.
The results fram the report indicated high levels of spores in the wall cavities at their
sampling locations on the 17" and 10" fivors; the highest levels were measured at the
base of the wall. The Turner Group concluded that the base of the wallboard on the 170
and 161 floors was supporting mold growth. Following this report, the wallpoard along an
entire exterior walt on the 17" flgor was removed and replaced. This replacement may
aceaunt for the much lower levels of spores measured on the 17" floor by EH&E in
March 2003. Based on a joint decision with the DPW and NIOSH, EH&E did not callect

wall cavity samples on the 19" floor because the walls had recently been abated and
¥

replaced.

Figure 3.3 presents a summary of the dala from the WallChek™ samples collected by
EHAE under guiescent conditions in July 2002 and March 2003. The results are median
values reported as total spores/m” of air and plotied on a logarithmic scale; the error

bars reprosent the 75" percentiles for the data.
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Figure 3.3 Wall Cavity sampling—uly 2002 and March 2003

One obisctive for comparison of these data was ta determine whether conditions had
changed in the wall cavilies belween the July 2002 and March 2003 sampling penods,
The results indicated no statistically significant differences in the resuits between tﬁe two
sampling periods. This suggests that conditions i .the wall cavities related to possible

reservoirs of flungal g}c:_wth had not changed substanltially between the two time periods.

Figure 3.4 prescnts a summary of the data from the WalChek™ samples collected by
EFH&E under quiescent and perturbation conditions in March 2003. The resulls are
median values reportad as total sporesfm3 of air and plotted on a logarithmic scale; the

error bars represent the 75™ percentiles for the data.
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Figure 3.4 Wall Cavity Sampling—March 20032 Perturbed and Quiescernt

Cualitatively, sampling of the wail cavilies following perturbation yielded higher total
spore cancentrations than guicscent sampling. ERE&E is in the process of conducting a

caraful quantitative analysis of the data to suppaort interpretalion of these resuits.

Results from analyse:s .of fungal spores in surface tape samples collected from the
occugant spaces on the seven floors studied dunng the March 2003 investigation werg
also evaluated. These samples were purposefully collected from dusty surfaces so that
they would best represent airborne particles that had deposited on surdaces over time.
This approach was selectad to determine whether or not notable levels of fungal spores
tad been present previously in the air of the oceupied spaces. The evailuation by light
microscopy of 1680 samples indicated thal anly one contained fungal spores; these
results suggested Lhat high levels of girbome fungal spores had not been present in the
selected floors since the most recent cleaning of these surfacas. Surface tape samples

were also collected from the mechanical rooms, Of the 128 samples colfected, onlby nine

samples cantained fungal spares.

August 13, 2004
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In the visual inspection in July 2002, water stains were observed at 14% of the wall
locations, 4% of window locations, approximately 2% of the cetling locations, and less
than 1% of the floor locations. Waler stains were observed on all 14 of the fioors that
were inspected and were most lrequently (23% of wall locations) ohserved on floors 8
and 11. Relatively littfle or no staining was observed on the 18" Haor, consistent with
records fram the building managermnent that water-stained wallboard was replaced on at
ieast one pccasion in the 24-month pericd preceding the inspeaction. Water stains on
flaors, walls, ceilings, and windows were not associated with total spore concentrations
in the wall cavities on an individual sample basis or floor basis. In addition, visual
evidence of water damage was not more likely in locations identified by the architecturai

consultant for remedialian in 2000,

Boruscopic inspections weré conductid along the interior perimeter of the exterior wall
af the buiiding. Visible rust was observed at least once on the 6, ¢ 17" and 18"
floors. Visuai signs of mold growth were obsetved primarily an the 168" and 18" floors,
and water staining was obscrved on nearly all floors, although the majority of stains were
observed on the 18" floor. Detection of total fungal spore concentrations in wall cavities
during 2002 or 2003 was not associated with the visual or boroscope inspection results,
Although ng significant relalionships were detected bebween the boroscopic inspection
and- water staining visible from the wisual inspection, boroscopic evidence of water

damage was significantly more likely in locations identified for remediation in 2000,

3.4 CONCLUSIONS

The preliminary conclusions of the July 2002 and #arch 2003 sampling protocol are that
the resulls do not ind_i-l::ate elevated levels of fungal spores in the air or on surfaces in the
occupant spaces. Analysis of the WallChek™ samples completed to date indicates that
fungal conditions were relatively constant beitween July 2002 and March 2003, and that
WallChek® results were dependent upon the degree to which walls are perturbed during
sampling. A nexl slep in the evaluation of the data is to combine historical information
about the building with current énvircmrﬁental data to understand possible causes for
health concerns reported by building uccupants. Another step is ko evaluate possible

associations between the health survey data and the environmental data.

Eﬁrimnmeﬁt.ﬁi and Mechanicat System Hsscs%.mnnts, 23 Slgourmney Slreet, Hadford, CT Augusl 13, 21]“4
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40 MECHANICAL SYSTEMS ASSESSMENT

41  SUMMARY

In March of 2003, EH&T: reviewed the design. pperation, and adjustment of selected
HVAC systerns in the 25 Sigourney Street Building in Hartford, Connccticut. In this
investigation, EH&E measured the flow of autdeor air into selected floors dunng
occupied operation conditions, measured the differential pressure between indodrs and
outdoars, and measured exhaust flows. EH&E also inspected the various mechanical

raoms and air handling equipment serving the floors studied.

Overall, EH&F observed that the HVAC systems were clean and well maintained.
Recent claaning of the air handling uniks and upgrades to their liftration system appeared
to restore the systems to very good condition. A review of air flows and building
pressurizalion showed thal the floors are operating at design flows relative o nutdoar air
defivery and that lhe floors are maintained at a positive pressure wilh respect to

outdoors.

4.2 BUILDING HEﬁTING, VENTILATING, AND AIR-CONDITIONING SYSTEMS

The following sections detail the design, operation, and ohserved maintenance of the
HVALC systems for the building at 25 Sigourney Street in Hartford, Connecticut. This
information was gaincd by a reviow of the original design drawings, a review of the
various reports made by other entities concemning these systems, and meaasuraments

and inspections performed by EH&E in the course of performing its building evalualion.

To heat, ventilate, and air-condition each of the floars of the building, chilled or heated
waler generated from an off-site plant is supplied to two air handling units on each of the
building's fioors. Each air handling unit is tocated in & room which acts as a mixing
plenum, mixing a fixed flow volurme of cutdoor air wilh return air from the space. Crutdaor
air is pravided using fans and 6utdoﬂr air inlets from the penthouse leve! of the huilding.
During ccoupied time periods, the amount of outdoor air provided to each floor is
constant and does not vary according to weather conditions. The putdoor air volume can

he changed an a floor-by-floor hasis in response to fire and smoke alarm condilions to

Erviranmental and Mechanical System Asressments, 25 Sigourney Street. Hartford, €T August 13, 2004
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purge andéor pressurize floors as necded. Exhaust air 13 removed from each floor

through bathroom exhiaust.

Each of the thermal cuntral zones operates according to a vafable air volume {(VAV)
control stralegy. Using this strategy, each of the air handling units in the building will
control the supply air discharge temperature to assure baoth adequate cooling and
dehumidification to meet the cooling requirsments of the space. The volume of this air is
then varied based on the demands of the space, as sensed by local zone thermaostals.
For instance, in caoling mode, If the space lemperature is getting lower than lhe zone
thermostat's set point, this control strategy will lessen the amourt of supply air
discharged into the zone. By this strategy, the amount of supply air temperature to an
individual zane will reduce 1o s0me predetermined minimum so a3 to assure adequate

ventilation of the zone.

In the interior zanes of the building, this strategy works in an occupied building and
requires no heating even during the coldest weather, assuming that the space is
necupied with narmal lighting and office equipment usage. However, in the exterior
rones, this strategy can be problematic: during winter condilions if there is no iocal heat

source to compensate for heat lost through the buitding skin and air leakage.

In this building, once the minimum flow value for an exterior zone is reached, a fan-
powered reheat box will reheat supply air before introduction into the cccupled space.
The fan assures better distribution of heating air, which is atways difficult to do from a
ceiling mounted diffuser, and a hot water coil in the VAWV box reheats the supply air to

appropriate conditions to heat the zone.

The floor air handling units are also equipped with a preheat cait. This cnil is generally
used to perform a morning wartm up of the space. There are no provisions to hurmidify

indoor air in this building.

Figure 4.1 provides, in schematic fashion, a description of the HVAC strategy used in

this building.

Envirnnmental and Mechamcat System.hssessments, 25 Sigourﬁrry Strest, Hartford, CT  August 13, 2004
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4.3 BUILDING H{STORY

The 25 Sigourmey Street Bullding was huilt circa 1985 as an office building and was
rererred.to as the Xnrox Cenkre. In the early 1990s, Xerox retinguished control of the
building to the State of Connecticut. The State of Conneclicut accepted the praperty and
chose to use it as office space for the D3S and DRS. It appears that the State of
Connecticut performed same minoer modifications to the building’s HVAC systerns in the
form of a rezoning of floars 6 through 20 circa 1994 25 However, from the original
drawings to the current building, it appears that no radical changes were made lo the

design and operation of the building’s HVAC systems.

In the late 1990s, mold was discavered an external walls of several floors. The source of
waler to enable this mold growth was thought to be water that was penetrating into the
exlerior of the walls. During the investigation of this problem, it was leamed that, an
some of the floors, the building was operating at & negative pressure with respect to
outdoors. The fact that the building was operaling at a negative pressure relative to
outdaors was thought to exacerbate any leakage of water through the building envelope,
as well-as provide the transport mechanism for mold spores to move from their growth

substrate into the occupied space.

Building pressurization issues, as well as various IEQ studies in which €O, was
measured, called into guestion the relative performance of the building's ocutdoor air
supply and exhaust syslems. For a building of this type, it is cornmeon (@ mechanically

supnly more air to the building than is mechanically exhausted from each floor.

The rationale for this action is that it is better to have outdoor air enter the building in a
cantrofled manner thraugh the HVAC system. This assures that it is hot contaminated by
iocal pollutant source(s), and it can be appropriately filtered, thermally conditioned, and

dehurmidified prior to introduction into the gecupied areas of the building.

25 Ag Built Urawings M-1 through M-5, preparcd by Japazzo Heating & Air Conditioning, Inc.
Contracturs & Engineers, June 28, 1994,
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4.4 HVAC ADJUSTMENTS

Apparently, in response to reports and observations of building pressurization issues
and high GO measurements, the building management contracted with an engincerng
firm in asaess the building.?’ The engincer, in cooperation with an air balancing and
controls finm, developed a refined control strateqy to deliver autdoor air to the varlous
floars of the building. This ‘voived upgrading the building controis and then adjusting

them to achieve the amount of outdoor air ventilation in the original building design.

45 EH&E MEASUREMENTS

In March of 2003, EH&E performed measurements of the huilding’s mechanical systems
on fleors 6, 8, 10, 11, 15, 18, and 1¥ as a camponant of a larger building investigation
led by NIOSH. in this investigation, EH&E measured the amount of outdoor air supplied
to the study floors, rmeasured the building pressunzation with respeet to ouldoors as well
as floor-to-floor, and measured exhaust on the study floors. The fallowing paragraphs

detail the results of these measurements.

451 Measured Qutdoor Air Quantities

Outdoor air is supplied 10 each of lhe wo mechanical rooms 1gcated on floors & through
20) at a constanl rate during normal building operation. Each mechanical raoim functions
as a mixing pienum, mixing outdoor air wilih return air from the space for distribution by

an air handling unit located in the mechanical racm.

To measure the volume of outdaor air supnlied 1o each mechanical rooI, EH&E utilized
the outdoor airflow measurement stations that were instalied. EH&E attached its own
pressure measyrement device in paraltel with the measurement devices installed to
measure duct velocity in the outdoar air delivery duct. EH&E then muliiplied this value by
the effective discharge ares reported on the flow measurement station to determine the
volume of ouidoor air delivered to each mechanical room. Qutdoar aiflow rates were
measured in each mechanical room ance each day over a four-day period. Table 4.1

reports the measurements performed far each of the floors studied.

27 pir Flow Study for 25 Sigourmey Street, Harford, GT. prepared By Luchini, Milfort. Goodell &
Associates, Inc., May 29, 2001.
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According o lhe balance repait, far each flaoy, the target outdoor air flow delivery was
4 200 cfm. Based on EH&R's measurements, these targets were substantially achieved
an all floors measurcea. Note also that the armount of cuidoor air supplied 10 each floor

measured was significantly mare than the amaunt of air exhausted from the floar.

Table 4.1  Measured Owtdoor and Exhaust Airflow Rates on Each of the Floors Studied by
EH&E in karch 2003

nfinimom OA | Average OA )fixlﬁum_ OA | Bath Exhaust] OALess

| Fer _|_ {efm} | _fefmb “fcfm) __|__ Totals _ |Exheust (cfm)
— T & | adea | 469 [ Tasto | _80s | 4380
T s 4ose | 453 Taret | _eo2 | 3879
T o [ atis ) AdsE ) Taeey | @9 1 3499
I R T = VA ML R H Tages | T | %782
T s [ 4402 4801 T T amee [ ans 1 4,096
I R (R E M Tapys | 4w | oS4

f9 " ] _agms_ 1 3976 | A8 | e ] 3343

4 5.2 Building Pressure Measurements

Al various times priof [0 adjustments to the building’s outdoor air cantral strategies, the
huilding was observed Io operate at a negative prassure with respect o outdoors. During
March of 2003, EH&E measured pressure relationships of the various floors relative to

autdgor air, as well as flogr-to-floor rejationships over the COUrSE of four days.

Tables 4.2 and 4.3 depict the ohserved pressure relationship between the various floors

and outdoors, and fl:::-:p'r—to—ﬂcnr respiectively.

E rwironcmental and Mech.aﬁéﬂ@sta ﬁc@r@ 25 Siﬁmgy gﬁfl_HﬁGFLT_ Egu? ‘IE{JH
Environmental Healtn & Fnginecang, Inc., 11767 Page 32 of 44




r =

Table 4.2 Measurad Pressure Relationships betwaen Various FFloors of the Building and
Outdoors Measured by EHE&E in March of 2003
“Date’ | _Time Floar {in-H -H0} | Reference Pair Paint |
[ 3003 [ 1330 19 r:a 255 '7 025 T 20" Roor outdonrs_|
3 1:“21'}@ yoooAs3a 20 0.23% 0.015 207 floor cutdoars
Taqeo03 | 1367 13 0.235 |_ 0.025 | _20° floor autdoors |
s z003 | 1403 1/ 0260 0020 |_20" floor autdoors
[ 3112003 1410 16 12.340 0.025 20" floor outdoors |
32003 | 1418 15 0.290 0020 | 20" floor gufdoors
[ 3/1172003 14:25 14 0.300 D020 | 207 faor outdoors
[ 371142003 14:30 12 0.300 0030 | 207 foor outdoars |
| 312003 14:35 11 0.255 0.040 207 floor autdoors |
' 3/11/2003 14:45 10 0.350 0.050 20" floor outdeors
| 3111/2003 14:55 ) 0.285 0.045 20" floor outdoors
3/11/2003 15:15 8 1425 0.025 20" floor ouldoors:
3/11/2003 15:20 7 1.315 0.045 " finor outdoors |
3/11/2003 1525 6 0.320 0.030 20" ftaor outdours |
| 3/11/2003 15:35 5 0.340 0.050 20" floor nutdoors_ |
| 311i2003 15:40 5 0165 0.035 . P4 outdoors
| 3/11/2003 1545 5 0.200 0.020 P4 outdoors
31272003 900 20 0.275 0.0135 ?n' floor outdoors
| 371272003 15:10 20 0.270 no20_ | 2 ?ﬂ floor outdoors
371212003 1515 19 0.235 0.025 M floor outdaors
31212003 15:25 18 T 0215 0.035 zﬂ‘“ flaor outdoors
3122003 15:32 18 0.220 0.025 20" floor outdoors |
[ 311202003 15:35 15 0.245 0.015 20" floor outdoors_|
| 3122003 15:45 12 0.245 0.035 20" floor outdoors |
| 3H22003 | 1550 11 0265 | _ 0.010 20" floor outdoots
3/12/2003 15:55 10 ~ D.280 0.015 207 floor ouldoors
3122003 1600 8 0.250 0.040 207 floor outdoars
| 3/12/2003 16:05 A 0260 0.045 20" floor outdoors |
31202003 16:10 5 0.225 0.015 20™ flgor putdoors |
| 3/12/2003 16:45 P4 0.155 0.015 20" flogr outdoors |
| 3122003 16:50 P4 0.045 0.005 Ground level |
3/13/2003 %10 19 0.210 0.020 20™ figor outdoors |
3/12/2003 915 18 _0.220 0.015 20" floor_outdoors
3132003 920 16 N.275 0.025 20 Agor outdoors
| 31372003 9:25 15 0.260 0.030 0™ floer outdoors
| 3/13/2003 &30 12 | 0255 0.015 20" floor outdoors |
| 3/13/2003 2:40 11 0.260 0.020 20" floor autduars |
3/13/2003 | 945 10 0.325 0.025 20" floor outdoors
3/13/2003 9:50 8 0230 0.030 20" Roor outdoors
3/13/2003 §.52 A 0.260 0.035 20™ floor oulrioors
 3/13/2003 10:20 5(M) | 0250 0.015 20" Roor outdoars
34132003 10:30 P4 0.075 0.015 P4 outdoors
03133 | 10733 P4 | 0215 0.015 P4 gutdoors |
03413103 11:50 P4 0,120 0.010 P4 putdoors |
0313403 11:55 M 0.025 0.015 | Pdoutdoors |
nan303 | 12:05 6 0.055 0.010 P4 outdoors |
| 031303 12:12 8 (.0B5 0.005 P4 putdoors
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2003
___‘I_ — | — — — Measured AP
Cate Time __Flaor _|Ficor Referenced)| _ {in-H,C) |
| 31442003 10:34 9 10 __boo1
- 3142003 10h32 : 0 1M oo
| 1472003 1030 11 I ¥ 1 _gooz |
| 142003 102y iz 14 __ 0.0t
| 31402003 1025 14 15 __ 0.001
' 3M14/2003 10722 15 LW ] go02
M A003 10,20 16 17 0,002
| 31442003 10:13 17 16 0.004
- 3142003 10013 L 18 I i E 0.004
| 311472003 1010 | 20 19 {.004
AL dilfercnee in pressure
in-H,O  inches of water calunen
o - |

-
Table 4.2 Continued

~ Daie ] _Tme [ _Floor |AP in-F,00 [ £(inHz0) | Reforenge Point
oaimns | 245 | 1w ] 0065 | 0015 __Pdoutdoors
—oias | Tezo | a1 | owsb | 0015 P4 oudoors |
| 0313/03 1z | 14 S 0010 | P4autdoors _‘
oanam | __azds | 75 | eo0ss | 0818 L P4 autdours

s dilfercnee in prossure

in-H:0  inches of water column

Table 4.3 Weasuretd Floor-to-Flaor Fressure Difforences Measured by EH&L during March of

During the rmeasurement period, winds were relatively brisk, ranging between 10 and
25 miles per hour, &8s measured at Bradley International Airport. This caused somc
differences in the 'reportéd pressure, depending upon whether the pressure was
measured relative to the P4 ground level or the 209 floor lovel. However, regardless of
the reference pressure location used, these measurements show that the building as
operated at the time of the measursments was always positively pressurized with
respect to outdoors. This is not surprising, given that, an all Aoors on which outdoor air
and oxhaust flows were measured, the outdoor air' flows significantly excaedaed the

exhaust air lows,

Flaor-to-floor pressure differences were generaily small to not detectable.

Trwirsnmental and Mechanical System Assessments, 25 Sigourney Street, Hartford. CT August 13, 2004
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4.6 EH&E OBSERVATIONS

During EH&E's Spring 2003 site investigation, EH&E inspecied and sampled the
building’s mechanical systems. Generally, EH&E cbserved that tha mechanical systems
on the floors observed were well maintained and in a good state of cleaniiness. The
mechanical roam in which the air handling units are located is = part of the return air
plenum and EH&E obsarved thal these rooms were kept clean and not used for storage

aof cleaning supplies or olher inappropriate materials.

The air handling units were inspected inside and ohserved to have clean cails, dean
linings, etc. According to building management, the systems had been recently cleancd.
The units had been fited with Flters that fit in their racks in a manner that minimized the

amount af air bypass that normally occurs in normal HVAC equipment.

Figures 4.2 through 4.6 show typical conditions observed in the building’s mechanical

raQIms.

Figure 4.2 Photo of Outdoor Air Flow Measurement and Control Station Installed i a Typical
Mechanical Reom (DGP_0115.JPG)

Environmentai and-Meuhanicﬁl Sy&tem..ﬁlssassmenfs: 25 Sigourney Skroat, Har‘rfr:n-rd: CT  Auogust 13, 2004
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Figure 4.3 Photo of Typivat Filter nstallation in an air Handling Unit {UWQ—DE!EH_IMG.JPG}

Figure 4.4 Photo Inside a2 Tynical Air Handling Unit, Showing the Cleaniinass of the Coils, Fan,
and Bottom of (he Drain Pan (105-0036_IMG.JPG}

Ervironmantal and Mechanical Syslem Assessments, 25 Sigourney Strent, Hartford, oT
Ervirnnmental Health & Engineeding, Ime., 11767
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Figure 4.5 Photo of leaning and Inspection Access Panel in Typical Air Handling Unit
(109-0948_1MG ARG

Figure 4.6 Photo of Return Air Inlet into & Tygical Mechanical Hoom {109-0940_ IMG APG)

Envirﬁnmental.and tdrehanical Systern pssessments, Q?Eugm_umw,r_btreq H?Hﬁrti_(ei_ Augusﬁ_l'z(ﬁ
Enwirpnmental ealth & Engineering, Inc., 1 {1767 Paage 38 ot 44




e "

5.0 REMEDIATION PLAN ASSEESSMENT

5.1 SUMMARY

EHAE completad a review of the remediation plan developed to address specific issues
related b0 water incursion into 25 Sigourney Streel, Hartfard, GT and to identify moisture-
damaged building materals to be remaved. Water incursian pathways addressed in the
remediation plan included repairs to the huilding envelope. The repait pragram appears
to have been successful in stopping the relatively pervasive and persistent leaks that this
building chviously had. A fallow-up study parformed after the completion of the repairs
would provide additional feedback as to the effectiveness of the envelope repairs. As
wilh any building of this size, small leaks are geing to occur from fime to time, and
building management must adagt a program to moniter their frequency and persistence.
Building materials that are wetted infrequently will not he a mold protilem, uniess some
mechanism exists to keep the material persistently wet, These issues can be handled as

they oceur.

5.2 BUILDING ENVELOPE REPAIRS

EHAE's review of the repair specifications for the building develaped by Hoffmann
Architects in Decomber of 200128 shows that most of the water leaks that were chserved
in the building could be atliributed to the sliding doars and terraces on the upper floors of
Iha building. Secundéry damage was observed in areas associated with the "zipper

grecnhouse enclosure,” as well as the corners of the building.

In this specification, _Ihe Architect evaluated the buiiding envelope and specified repairs
lo stop penetration of water in the arcas with observed enwvelope leaks. It is EH&E's
understanding that, cven prior to the repairs oullined in this project, the State of
Connecticut hiad modified the coping on top of the parapet walls by sealing them with
metal, and installed new flashings belween the bazc of the parapet walls and the

rooflop.

2% Drawings and specifications for Exteder Repairs—-Building Envelope, 25 Sigolirney Street,
Hartford, CT, Projoot Mo, BI-28 033, prepared by Hoffmann Architects, Marth tlaven, CT,
Decomber 2001.
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5.2.1 Background

The evolution of curtain wall design, as currently practiced, can be traced back to the
mid-1960s. fn 1978, the Brick Institute of America issued BIA Technical Notes on Brick
Construction 28 Revised.”? This note details the use of a brick veneer attached to a
backing wail separated by a 17 airspace. With the exceplion of flashings around iintels,

etc., the note did not recommend that the wail be covered by a water resistant material,

In 1987, The Brick Institute of America issued BIA Technical Notes on Brick Construction
288 Revised {30 The details on this note were similar to the sadier note with the
exception thal the airspace had been increased from 1" to 2 in thickness, and a water
resistant membrane was now covering the entire backing wall. Details concerning the
flashing and weep hoies for water to leave the airspace between the brick and backing
wall were more carefully spelled aut. The inerease from 1" 10 27 airspace was prabably
because it is quite dilicult to assure that excess mortar does nol bridge between the
veneer and backup wall without careful supervisian of the construction process. In fact,
e 1978 Technical Nale cautions that the 17 airspace betwechn the veneer and backup
he kept clean and free of all mortar droppings, Isc} that the wall assembly will perform as
a drainage wall. "Iif mortar blocks the air space, it may provide a bridge for water o travel

to the interior.”

522 Review of Criginal Envelope Design

The building was originally constructed cirea 1985, A review of the envelope details
shows that it was originally constructed In a manner morc closegly resembling the
praclice from 8BlA Te:l:'hnic:ai Note 28 issued in 1978, rather than the later 1987 edition.
The backup wall specified is either concrele masonry unit blocks or an insulated gypsum
sandwich. In both cases, the exderior of these walls was covered by a 17 thickness of
ridged insulation, with an airspace of approximately 1 3/8" between this and the brick
venear. Other than the flashings at the lintels, there were no provisions for a water

resistant membrane.

2 Brick Institute of America. 1978. BIA Tochnical Notes on Brick Construction 28 Revised, Arick
Vanecr Mew Consiruction, McLean, WA; Brick Instilute of America.

M Brick Institute of Armerica. 1087, BiA Techmical Nates an Brick Construction 288 Revised il
Hrick Vencer Stea! Stud Ponef Walfs. McLean, VA Brick Institute of America.
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The original parapet walls had masonry caps. It is EH&E's understanding that the
parapet walls on the building had a metal cap instailed on them, even before the current
rchabilitation project had begun. This wauld rmake this detail more forgiving to the normal
cracking and deterioration that could be expected with a wall capped with masanry

matenals.

5.2.3 Review of Building Envelope Repairs

EH&E reviewed the building enveiape repair  specifications prepared by Hoflman
Architects, dated December 2001, In these spc_cifi{:ations, EHA&E observegd some
specifications and detaills that were judged to be very good and appropriate for this
building. Other detalls were less than ideal, in thal they rely too much o same detail
clements and offer litile tolerance for either workmanship defects, or materials defects,
degradation, differential alement movement, etc. The less than ideal details offer little of

the redundancy that would be designed into a pbuilding of new design and construction.

On July 24, 2003, EH&E interviewsd Steve Babala of the DPW. air. Babola served as
clerk of the works for this project on behalf of the DPW. According ta Mr. Babola, the
project was nearing completion and, sa far, the results were good. In a couple of places
where' [saks were observed after the work, it was hecause the rehabilitation contractor
had rmissed delails. When these missed details were comected, the leak problems welt
salved. Accarding to Mr. Babola, the projoct was scheduled to be complete by the end of
August 2003, Mr. Babola alse mentioned thal a new roaf was planned for the building,

wilhh comgletion scheduled by the beginning aof December 2003,

Mr. Babola mentioned that an inspection perfarmed in the fall of 2002 using infrared
cameras was invaluable. This study found a number of defects of the original
construction, such as missing backer rods, cautking details, etc., that were part of the
original building details. The project architect {Hoffman} has updated the rehabilitation

project details as a resuit af this study.

EH&E discussed planned or ongoing follow-up testing with Mr. Babola. Mr. Bahola
mentionad thal, at the completion of the curtain wall repair program, a follow-up

inspaction would be canductad to determine the effectiveness of the rapairs. Mr. Babola

[—'_r-wirunm;-:-nr.al andﬁéhanical System Assesaments, 75 Sigourney Sireet, Haartford, 1 August 13, 2004
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also menfioned that, before the scalfoiding was remaved from any section of the

building, the enlire area was washed with a power washar. The act of power washing

provides a tesl of the repairs.

According to Mr. Babola, in addition to his monitoring of lhe project, there has been an

engineering consullant an-site throughout this work, The Architect visits the site at leasi

once per week and often every cther day.

5.2.4 The Prognosis for Future Building Leaks

Repairs to the building’s walls and roof will he completed by the end of 2003. The repair
program appears to have neen successfut in stopping the relalively pervasive and
persistent leaks that this building abviously had. A follow-up siudy performed alter the

completion of the repairs will provide additional feedback as to the effectiveness of the

envelops repairs.

As with any building of this size, srmall leaks are going to cccur from time to time, and
building management must adapt a program to manitor their frequency and persistence.
Building materials thal are wetted infrequently will not be a mold problem, unless same

mechanisim exists to keep the material persistently wet. These Issues can be handled as

they oocur.

5.3 VISUAL ASSESSMENT OF REPAIRS

As part of the March 2003 site visit, a visual inspection of select areas?! of the building
was conducled to a:-;-rs'ess the extent of current moisture damage that could be
associated with fungal growth in the building. This included an assessment of huilding
matenals such as ceiling ties, gypsum wallboard, window frames, and carpets. Visual
inspecticon of non-sccupied spaces was also conducted including mechanical rooms, air

handling equipment, and ceiling plenum spaces.

With the exception of isclated water ‘noursion at the building roof, there was no visual

evidence of moisture-damaged building materials that would suggest pervasive or

31 Denoti floors inspected where sampling ocourred.
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porsistent leak sQuTces. Ceiling tides on the floors inspected were visually dry wilh no
evidence of staining. Gypsum wallboard an the floors inspected was also dry, as
evidenced by wvisual inspection and maisture meter readings. At the time of the site

inspoction, WiNdows appeared to be adequately sealed and showed no visual evidence

of water incursion through the frames.

inspection of building mechanical spaces and air handling equipment showed them to be
ir g:ﬁmd condition with no signs of meisture damage that would suggest pervasive or
persistent leak sources. Mechanical rooms on the floors inspected were clean and dry,
with only mincr isolated water leaks occurring at valve stems of a few heating and
couling pipes. In a few locahions, it appeared that condensation had occurred on chiiled
walcr pipes during the summer. Overall, the chilled water pipes appeared ta have
ardequate insulation and only isolated signs of comdensation occuming on QCeasion.
There were na visual signs of moisture damage 1o air handling unit components or to
interior air handling unit surfaces. At the tima of the site wisit, air handling unit

condensate drain pans were clean and dry.

Envircnmental and Mecizmical S',r.stem Assnssments, 25 Sigourney Sircet, Hariford, ©T  August 1.5, 2004
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6.0 PROTOCOL FOR THE JUNE 2002 HEALTH
_ QUESTIONNAIRE _

n June 2002, EH&E administered a heallh questicnnaire developed by NIQSH to
accupants of 25 Sigourney Street. A copy of the questionnaire is included as Appendix B
of this report. ER&E created an electronic data entry form and accompanying Microsoft

Access® database to facilitate acquisition and managsment of the questionnaire data.

prior to the visit o the building, EH&E staff members received instruchion on
administering the questionnaire and on entering respanses directly into the electronic
database during training sessions held at EH&E. The use of personal inteniews by
trained personnel was selected as the optimal apprivach o standardize responses
provided by the building ococupants. The direct entry of data using pull-dowin menus also
minimized both variability in coding of responses and patential errors associated with
iransfer of information from hardcegy forms into a databas-e. The EH&E data coordinator

was fhen able 1o easily review the data entersd into thc datatrase for guality

assurancefguality control purposes.

A total of 248 building occupants completed the guestionnaire during the weeks of June
3 o 7 and June 1tj o 14, 2002, The gueslionnaire data were uscd to evaluate ihe
prevalence  of doctordiagnosed asthma, asthma sympioms, other building-related

asthma  sympioms, allergic rhinitis  symptoms, and non-spectlic building-related

sympioms.
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LIMITATIONS _ .

Environmental Health & Engineering. Ine’s [EH&E) indoor environmental guality
assessiment described in the attached report number 11767, Y¥-Title of Report
{hereafter "the Report™), was performed in accordance with generally accepted
practices employed by other consultants undertaking similar studies at the same
time and in the same geographical area; and EH&E ohserved that daegree of care
and skil generally exercised by such other consultants  under similar
circumnstances and conditions. The observations described in the Report were
made under the condilions stated therain. The conclusions presented in the.
Report were based solely upon the services described therein, and nat on
scientific tasks or procedures beyond the scope of described services, nor

beyond the time and budgetary canstraints imposed hy the client.

Observations were made of the site as indicated within the Report. Where
access o portions of the site was unavailabie or limited, EH&E renders no

ppinicn as to the condition of that partion of the site,

The observations and recommendations contained in the Repott are based on
iimited environmental sampling and visual observation and were arrived at in
accordance with generaily accepted standards of indusirial hygiene practice. The
sampling and cbservations conducted at the site were limited in scope and,

therefore, cannct be considered representalive of areas not sampled or

aobserved.

When an outside laboratory conducted sample analyses, EH&E relicd upon the

data provided and did not conduct an independent evaluation of the reliahility af

thesc dala.

The purpose of the Report was 10 assess the characteristics of the subject site as
staled within the Repaort. No specific attempt was made ta verify compliance by

any party with all federal, state, ar lacal laws and regulations.
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1D_
Sigourney Street June 2002 Questionnaire
1dentificalion and Demographic Information
Name: 1 . .2, _ 3.
[Lirsr Mame) (Frust Mame) (5T
Home Address: 4 i o ) )
{™umber. Sareer. andfor Raral Foute)
3 I 6. _ . T -
fLliey) {State) (7ip Cloade)
Homs Telephone Number: 8. Yo _
0. Date of 1iuth I S
ey (D ¥ car)
110, Aric youw _ femabe _ male
11, Race (Sclecr eme or Morch: i Armertcan Indian or Alaska Native
2. Asian
3 Bluck or African-Arnerican
4, Teative awaitan or other Pacific Islander
a2, _ Whte

17 Are you of Hispanic or Lalino origin® _Yes

e




Wworlk Informaation

13, Which Ageney do you work for? _ _DRrs_ DSh
L1, When did wou frst begin work with this Azency! _ Non th  _ ¥ear
15, When did vou begin working in the Sipoumey Streel Building _ _ Month, Year
16, Where do vou now work mosl of the e . _Sigourney Sreel_ _ Farmnington Ave.
If Farmingion:

16a. When did vou tnove ro Farmington Avenue  Moth 0 Year

17. Have you moved 1o a dilferent work arca siee April 2002 {the last 2 months)?
1. Yes R o 1+
If ¥es:
174, When did you moye - Month _ _Dhate.



Tt | — | — | — g S— L S

The Following Quesilons SoReCTl YOLT health during the last 4 waeks:
LE. IF wioow gure, @r climb sy fast du vonn 2wl

colzah” CNo . Yes 1dan'c know
whes2e” - O Na o Yes [t knoa
et lightan the chest? _No _ Y Ton't know

19, 15 your sleep vver broken by -
wheoeze? NOo . Yes Tt know
cif fcully with breathing! O Np _Yes It kmuenw

Dogine the last 4 weeks:

20, 1o viou over wake up in the moming {or from your sleep if i shill worker) with - . .
whepzae? Moo __ Yes _ Idom't know
difficully with breathing? _ No  _Yes _ . Din 't kenonw

21 Do you ever wheesc .. .
i vouL are 10 a smoky room’? _oNo o Yes 1hora T know

[ you are in a very dusty place” o _Ne . Yes Pon’t know

23, PDudue the last | weeks, how often g vou have any of the following sympHoms?

Cough _ _INever__ Liweek or less 2o 3umesiweek 110 6 hmesiweek _ Lvery day __Don™t know
Wheezing _ Never_ Uweekorless_ Tw 3 timesiweck o to 6 Gmeshwesk___Fvery dav__ Don’tkaow
Shortness of - hever _ Lfweek or less_ 2 1o 3 dmesiweek _dth fimesiweek | Fvery day_ 130on T knos
Brrcath

Chesl _ INuwer _lf'.‘vuclq orbess 2t 3 times/week_ 110 6 Urnesfweck  _ Every day _Don’t hnow

tighlness

If any of cough, wheezing, shortness of breath or chest Bghamness 1hveek or less, 2 1o 3 times/week, 410 6
timesiweek, evervday:

73, In what zeoath and yeer, during your Hlctime, did any of these Tespiralory SYpLeTs first begin®?

!

{Mo.':l. (Foarl

24 When you are away from work oo weckends. days off, or vacations, are your FESPITALOTY
SV ITPTOTNN
Same _ Worse Lelwr

23 Puring the fast 4 weeks, how often wore yon 3w akened trom sleep by any one or more of; cough,
wheezing, shurmess of breath or chest U utniness.”

MNOVeE Twicefmonth or less _ Botween month and wesk 1o 3 timesfweck _dor

mote tmesiweek _ oot know



Shortness of breath when walking

26. Are you trouhied by shomness of breath when hurmying on lavel sroend or walking up a sl aht ball?

_ Yo M

27. 13 vou gel short of breach walking with other people of your own qge on level around”

_ _Yos _Nn

75, Do vou have 1o stop for Lreath when walking ab your wn pace ol leved yround!

. Mo
Cough and Phlegm from the Chest
249, Do you wsually haye a cough fest thing m the mornina? _ Yes N0
3. Do you usually cough during the day or at night? _ _Yes N

If vey 1oy 29 or 3

30a. Do vou cough like this on puost dlays Tor as much as Lhree months each yeur?

 Yes N

30, Lo what moneh and veer, dunng your Jifetime. did you firse start having 1his cough?

Y
s} (¥ ear)

51, 1o you usually bring up phlegm from your chest [irst thing n the MG

. Yes Mo

32, Do you usually bring up phlegm from vour chest durimg the day or al night?!

o Yes N

Hves 0 31 or 720

374, Do vou bring up phlegm bke this o most days for as much as thwee months each vear”

_ Yes __ . No

12h, T whal sorth and vegr, duing your lifetirne, did vou firse start having this pllegm?

-1 rhen sl T AT



Nasal and Sinos Conditions
T3, Please think how much you have been disturbed by the followmy pivsul svenproms deering the last
4 weeks:

Hohy neste
sone . Fivial REId . Mloderuie- Soverr

ensation of fullness, cotgeslion. o blockaes of the nosa

. Mone Trivial . ¢ 1< oderue . Sewvere
Snes?Ing .
_ _Noue . _ Trivial Ml _ _ Moderae  _ _Severe

[Hscharge OF TANTY NIASC
_ MNone _ Toivial _ whld Modorate  _ __ Sevire

If ves to any of nasal symptams:

3. To what meneh and vear, during your lifelime, did any of these nasal syiptoms begin on a

recurring basis that 15 now contitaing? I
(W (rear)
33, When vou are away from work on weckends, davs off, or vacalions, are your rasak
SVITIRLOMS:
Same Worse, _ _Beter

16. Please think how much you have been disturbed by the lollowing sympLogs durinne the last 4
weeks: '

Fuadache or pain in lace
None Tovial  _ wild . Mloderate _ Sevue

Blowing ol thick mucus
_ MNone Toviatb  _ Mhld Moderate | Severe

Fasinasal drip in back ol throat

. Mo Trivial oz o Moderate Reviere
Throat clearing or hoarsencss of voice _  Noae . __Inm vial | Mild
Moderate | __Severs

If yes to any of these symplones.

27 Ip what month and veqr, during vour lifetime, did any of these SYDTPIOLNS hegin on a

recurring basis that is now continpung? i _
(o s

et arecs wlnke



[ S vane e

" Tt

-

Lt '

I-Ir . ’

-

3% When vou ars away from work on weekends. diys of [ or varations, are your smus

LYW

39, General symploms and conditions

In the last

wecks, bow obten

have you had.

Sorne as i ) Deliow

Swne

Woorse

.. Bettar

What happened tor this symplom or

When did this

Mewer

condition at times when you were septoIm
aveny from work? (e o weekends, beuin
FACALO05)

Less Lvery | Stayed | Got Worse (ot Month/Year

than wieek Samse lietler

CVEIY

wiek

A Tever?

K. Chills?

7. Night-swidts

1. Flu like

achiness?

E. Unsual.
fredness or
fatigue?

F. Joint pains?

Dermalilis

A0. Have vou expericnced any of the following skin conditions in the lasl £ weeks”!

Location (check all that appiy)

Fazhy whanall, red
burnps

Skin Condiuon ™ Yes
Mever Rarely Weekly | Daly Armsf | Neck | Face | Legs/ | Other
Hands Feet
Aoene o
Hives i

il -

: Rised rash on




s T T T L - EEE

{f ves fwany of Acne, Hives, Reash w/imall red bumnps, Rufved rash or shins:
ADa. [n what momh and vear, dunime vour litetime, did any of these skin conclitzons beoin on
!

recurring basis that 1s now condnuing?! . .
Vo Yoar:

Asthma
41. Have vou ever had asthwa” . Yss____ No
If ves:
41a. How old wers you when vou firsr had asthmi ¥ o Yeursold
41h. Was this confirmed by a doctor? o Yes _ ._No
If Yes o d1b:
A1h.1 Date of Diarnosis - Month _ Yeur
Ate. Did you have asthing dunng the year before you hesan working in this building?
 Yus_  __Nao
Yes . Mo

A1d. Do you still have asthma? -
it Yes to el
A1d.E. When you are aredy
asthmit svmptoms the

[rum work on wockends. days off, or vacations. arc your

_HSame _ Worse __ _Better

41w Tn the last 4 weeks, how many asthma atlacks did vl have” _

A1 In the lust 12 months, how orany times dicl you gt tredlmnent for an acute asthma attack al
a doctor’s vifice, ureent care facility. or emergency department (FIR)? times

41e, In the last 12 menths, how many times were you hospitalized overnight for asthing
_imes

If 4l D or more Bines:
4155 When was vour fast overnight hospitalization for asthima Month | Year
ow many days have you missed work because of sespiratory health

A7 Inthe last 12 months. b
_Number of days

prublems? -

43 In the last 12 months. how many days bave you missed work hecase of health problems other than

respiratorsy? Nurmber of days



aedications [or Breathing FProblems

44, Tu the lst 4 weeks have you used any presci

problems?

apeicm or gver-tha-conntet medications [or broathing
Yes NG

If Nu, go 10 quastion 43,

if Fes:

41a. In the past 4 wecks, have you used any inhaled el agouists (yuick-relief medicine. such
Yes

as Albuterol, Provenil, o dlazair) for hreathing problems? o
N
I ves:

244, 1. Have vou used your beta-agonist inhaler on i daily basis in the last 4 weeks”

Yes Mo

used any over the-counter inhalers or pills (e Primatene)

44b. In the last 4 weeks, have you
Yoz No

for breathing problems? o
Ifves to 44a ANDIOR 440

aoonist inhalers oF over-the counter

A4¢. In the last 4 weeks, was your use of betd-
d Lo workdays?

medications different on weskends, days off, or vacalions a5 comipars

Yes s

if yes:

davs off, or

441, Did vou use these inhalers ot pitls more or Fess on weekends,
Mot

Less

vacations 7 _

!



L — J —

24d. Onerthe past 3 wocks, hive you psed anv inhaled sternids or comicosterods for breatines

problﬂms?
[ vas:

4441, This queslion conststs of two paets
sterpids or cotieostaroids you are current!y using

Yo s Np

CFirsL we wouald like iy know which inhaled
~{(Check all that applv.y Second, how many

puffs or inhalutions per duy have you taken over the last < weeks?

[
T Brug

MNumber of
pulfs or
inhalalions per
day, on
averape, taken
in the Jasi 4
weeks

Reclovent (becfomethasene) 42 meg

Boclovent (beclomerhasons) 81 mog

Vanceril (heclomethsone ) 42 mee

Vaneeril (beclomethasond) 831 mey

Pubmicort {edesemide) 200 ey

13exacor (de mamethasaone) 84 meg

Aarobid {fTundsolidey 230 mo

Vloveat (Hutivasene propionaie} 34 moy

Flovent (fTutivasons propionatet | L meg

Tlovent (flutiiasone propiomnaiey 220 meg

Flovent Rotadisk {fluticasone propionare) 30 meg

Flovent Rotadisk (futicasone propionate) T nocy

Flovem Ruladisk {fericasone propiconade) 2530 mey

Addvair Diskus (fAnfcasone progionatessalmeterof} L
mes

Adlvair Diskus (luricasons propionare/salmeteral 24}
meg

Advair Diskus {Frricasons proplonae/salmeterod) 00
1 e

M

Azmacort {frigmeinelone acetonide) 100 meg

O AL {beclome theoned 1Y e




Cotlyeer (pfease specis _ ) ] |

Abe. Tnthe last 4 weeks, have vou uacd any elher medications For breathing problems?
Yes Ny

It yes:
e 1 What other medications kave vou used in the last 4 woeks? (vheck alt theat apply)

rrug

Atrovenl {ipratropium)

Screvenl (salmeterol}

Combivent (albulerolfipratropmun)
Inral (cromolyn sodium)

Tilade (nedocromel sodinm}

Dusaphy], Slo bid. Slo phyllin, Theo 24, Theobid. Thea dur. Uniphyl
(theophyvlhine)

Choledy! (oxitciphylline}

Aminodor, Dura-1abs {aminophytline)
Sinenlair (momelukast sodivm)
Accolate (zulirlukast)

Zyllo {zileuuﬁn}

Onher { please specify _ )

43, 1o the last 12 months, havé you used steroid or corticosteroid pills such as Preduisone, bedrod, or

Decadron (ot your breathing problems?
__Nuo Yes Dom™t Knosw

I{ “yes " to 43
45a. Have vou used siweroid or coticosteroid pills every day or every eiher day for the entire Last
12 muonths'! _ MNo s _ Dot Know

ff "o to d3a:
43b. In the last t2 months, have vou used a shott course, or st of cral sleroids or

corticostermds” N Yes Do’ Know

I ves " ey #5b:



A3c. Tn the last 12 months, how many umes tdid vou usc a short course of “hurst” of

oral stepods or cormcoraterolids?

_nInes

46, Huve vou ever been told by 2 physician that you had any of the fullewing conditions?

[F AVES@: Whal vear weee you first disgoosed?

onditions Toid by MD you had it? Month and Year mF—E
tirst diaznosis’
. e ™
Huavfever or nasal aflergies - -
I . . . Yes  Nu__
Sipasitis or sinus infeetions
o . . Yes o] - -
Eczema, dermalitis, or skin allergy - —
T Yes No 0
Acule bromchibns -
. - ey T
Chronic kronchils — -
= es M
Emphysema - g
. Yoz Noo
Preuricnia
Ilypursensilivity Prcwmioniins Yes  No_
Sarcoidosis Yes  No
B . Yes O I
Lleart Diseass —

47, Has any of your immediate biological family (parents, brothers of sisters. or children) ever had the

following:
A. Nasal allereies or hay fever?

B. Lozema'’!

C. Asthma?

 Yes __ _No
o ¥es MO
Yos ™o

The next set of questions asks [or your views about vour health.

44, I general, would you a3y your health s

_ Fxcellent _ Very good

49, Does your health now it youn. ...

Good _ Far_ Poor

— Y



]
i

103 Muoderiue activizies, sk s moving a table, pushme a vacyom cleaner, bowlng. or plasing wolf.
_ Yes Limited a bor __ Yes, Limdred a bittle __ No, Not imited at Alj

40k, Climbhmg seveiad flights of stars.
Yes, Limited a Vot Yos, Linuted a Little __No. Not [iroited at All

A0, Druring the Jast 4 weeks, ax a reselr of vour phsicaf health have you....
0u. Accomplished less than yvou would Dike Yeos |
. Been limnited in the kind of work or ether activities Yos

51. During the last 4 weeks. as u result of vour crctional health (such as feching depressed ot anxions)

have you...
3la. Accomplished less than you would like. Yeos o No
31h. Been limited in the kind of work or other activities Yes M

52. These queslions arc aboat how you feel and how things hasve been with you dunng the last 4
weeka. For each question, please give the one answer thal comes closest to the way you have been

teeling.

How much time diwing the last /| weelks.
All of the Mostof A pood bit Some of A little of  None of
Time the time of the time  the nmwe the time the time

Llave you [elt calm

and peaceful? - - _ S
Tnd you have

alot of encray? _ L S S
flave vou telt '
downheaned and blue? _ - o - -

53. Durny the [ast 4 weels, how much of the e has your physical health or emotional health
mlerfered with yvour social activities (ke vistung with friends, relanves, cte)?

AN of the Ume Most of the Ume _ Some of the time A Bude of the ome _ Nope of the thne

Home Environment
We are now going to ask you a few questions about your home.

34 s gas used tor cooking”? No Yes Don’t know

5. T5 an exhaost fan thal vents Lo the oulside used regulardy when cooking 1 vour kitchen'!
N Yes | Dan'o know



6. A unvented gas logs, an unvented was fireplace. ur an unven lzd eas srove wsed 1 vour home!
Mo Yes o __ Dom’lhnow

5% Is a wood burmine steve or lireplace used m your home? _ iy Yes Dot koo
38, 1o the fust 12 months, have vou used a humidifier or vaporizee in your home? (Include any
e i [ier il inte the heating systeny __Noo _ Yes 1don’L know

59, Juring the lust 12 months. has a dehumiditier been regularly used to reducs TholaLere =1de your
home? Mo Yes on’t know

60, Do you use an owtside exhaust Tun in your bathgoom?
N Y s o't know

1. During the fast 12 months, has lhere been mold or mildew on any surfaces {other thun food) inside

virLir home!
Mo  Yes _ Don'tknow

62. During the dest F2 months, have yon smeiled moldy or musty odors inside your home?
No Yos TDron't know

63. During the Jast 12 months, has there been water damage Lo your home or its contents, for example
from broken pipes, leaks, or floods?
No Yes Dan’t know

&1. Do you have carpeting or tugs 1 your bedroom? No  ___Yes Lom’L know

63, Do vou have @ dog, cat, other fury pels, or a bird in your hore”?
MOARE ALL TIIAT APPLY
1o
I ST
_ Detmuce, rats, hamsiers, gerhils
_ Other furty pets: . -
_ Bards

66, In the fast 12 monihs have vou seen cockroaches” Mo Yeos Dot know

67. in the last 12 months, have any of your hobbics or projects involved exposare w dust, smoke. gus,
or chermical fumes (tor cxample, wood dust, glue, or praint)?
Mo Yes Don't know
63, Does anvone, not including vourself, smoke inside vour home o a reoular hasiy?
Yes NOD




Smokins

69, Have vou ever sinoked cigaretles? _  Yos _NO
i Answer == 1F less than 20 packs of
cigarelles 0 a bfehme or less than
I cigaretoe a day for 1 year)

I ves:
6%, How old were you when you firse slurted smoking regularly?
Yanms Od

6Yb. Over Lhe catre time that vou have stnoked, what1s the average number of cigarettes vou
smoked per day?! :
_ _Cimarcttes/Tiay
69%. Do vou still smoke cigareltes”
Yes CNo

I no:
6901, How long has it becn since you have stopped smokimg?
Y oars Months



Characteristics of your job

Llow sati=ficd are vou with the followings aspects of your work station?

T Comversational privacy

Lo Very salisfed (1)
Somewhat sanslied (2}

_ Mol oo satisfied (3

Mot at all satisfied (1)

.T"'?!_

What 15 your job catogory”

__ Munaggrenal {1

_ Professional {27

_ . Techmeal {3)

_ . Sacretaoal or Clenical (4)
_ Crther (please specify)

_ {3

1. Trecdom from distracling nose

Yery satistied (1)

Soamewhart satisfied (2)
_ _ oL ko satistied {37
_ Mo oat &l satisfied B

73, Allin all, how satisfied are you with your
jol?

_very satsticd (1)
___momewhat satizhed {2)
_ INot tows sanshied (3)

Not at all sanistied (1)




J

71 The nexl sencs of guestions asks LIOY OFTEN cortain thies happen at vourr job. (Cheok the

appropriate box for cach question. )

How ofien docs your job
ToQIE e Y OU TO WOrk very
fast?

y

Rarelv |

Y

Crecasiomally ] SOMCTInes
{3}

{27

1How often does vour job
feq)Uire Vol te work very

| hard?

How often does your job
leave yvou wilh fitle nme o
oct things done?

Haw olten 1s thore & great
deal e be done?

How often are yoou clear on
what vour foh
responsihihliey are?

Lairly often
{h ! {33

How oficn can vou predice
what others will expect of
vou on the joh?

Hovw much ol the tine are
wour workl abyjectives well
defined?
How ofen are you clear on

what others capect of you on
the joh?

Yoy ofen "

730 In order W betrer understand your responsibilities culside your normal working day, the next scaes
of questions deals with other signiticant aspects of your life.

RESPONSIBILITY

Muajor responsibilivy for child care dulies

Migor respousibility for housekeeping duties

Yos (1)

Nu ()

re glliar hasis

sceond job, cle)

Mayor respongsibility for care of an clder] y or disabled person on a

Regylar commutment of 5 hours or more per week, paid or unpaid.
outside of this job {include educational courses, volunteer work,

[ P [ PO FE



